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Foreword 




This competency-based curriculum is designed to be a handboolc for the development of small engine and 
outboard marine nf)echanic programs. It includes all competencies a student will acquire in such a mechanics 
program. Development of this handboolc began with a survey of Alaslcan small engines and marine mechanics 
employers. Their priorities regarding the sldUs arid knowledge students need to acquire to survive and thrive 
in the industry form the basis of this han(ttx)oic 

The handbook stresses the importance of understanding the principles associated with the various compo- 
nents of small engines and outboard marine nrtechanics. Units begin with definitton of terms and principles 
so that students will have conceptual framewortcs to which they may devetop a oonplete perspective for 
wortdng In the fiekl. The fourteen units, bask: and engine service competencies, are fundamental to 
understanding the smaK engines and outboard marine mechanics industry. The conpetencies and tasks are 
presented so that instructors have the prerogative to determine which aspects they want to teach in basic and 
advanced level courses. 

The han(ftx>ok is organized into seven sections: 

Section I introduces the concept of competency-based cunlcuhjm. The role of vocational educators in 
curriculum planning, implementation, and evaluation is also inchided. 

Section II provides the hierarchy of small engines and outboard marine mechank^s competencies. 




Section III presents the curriculum including the competencies and tasks for small engines and outboard 
nf)arine mechanics. 



Section IV contains course descripttons to assist school districts in developing their vocattonal programs. 

Section V provkles curriculum analysis matrices to be used to determine competencies to be inchjded in 
specific small engines and outboard marine mechank:s courses. 

Section VI contains a sample skills card for evakjating and recording student progress. 

Section VII lets iriormation on resources and spedfie nrwteriais available in Alaska and the rest of natton. 

It is recommended that all students partkdpate in career awareness and exptoratton experiences to help them 
understand the connection between school and work and make career plans. 
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Competency-Based CurriculUiH 



Vocational education should be directed toward the skills, knowrtedge, and attitudes needed for successful 
emptoyment. Mechanics educators need to continually update their curriculum in order to prepare students 
for competltbn in the job market. 

An effective method for deivering vocattonal education Is through a cc>mpetency-based curriculum. This 
curriculum is based on a task analysis of the key occupations in sfrali engines and outboard manne 
mechanics. Once a conrpetency-based curriculum is set in place, student perfomiance must be measured 
on levels of proficiency in those competencies. Thus, the critical features of competency^based educatf on are : 

1 ) vaBdating competencies ^o be Included in the cuniculum; and 

2) evaluation of student competency levels. 

This curricuhim handbook sets direction for tocal cuniculum devek)per8. It provkles a framewortc for 
developing courses of study and lesson plans in tocal schools. 

Curricufum Based On Competencies 

Competence refers to the adequate perfonnance of a task. The task msy be evaluated according to the 
performance or process, the sendee, or both. 

Competency-Based Vocational Educatton consists of ptograms thai derive their content from the tasks 
perfonned in each occupatton/fob and assess student performance on the basis of preset performance 
standards. 

Learning materials define the competencies the student is to master, the criteria by which the student will be 
evaluated, and the condttions under which the evaluatkNi will occur. 

Competency-based instnjctton places emphasis on the abilty to do, as well as on learning how and why. 
Student performance and knowledge are IndMduaily evaluated against the stated criteria, rather than against 
group norms. 

The competency process utilzes a checklst of attitudes, knowledge, and skills that are commonly needed by 
entry-level employees in small engines and marine mechanics occupattons. In devetoping this curriculum 
handbook, a cross-sectk>n of mechanics professionals were asked to respond to a survey on the basis of 
needs within their own establishments. The sun^ey results were summarized to determine which attitudes, 
knowledge, and skills were imporiant to firms in Alaska. 

Student Performance Assessment 

A curriculum becomes competency-t)?sed when students are assessed on the basis of their competence. 
Sample skill cards are provkJed in this gukte for teachers who wish to use them in assessing the cornpetency 
levels of their students. The card has four levels of proficiency which altow continued devetopment of skills. 
The card can be used to monitor students' progressasthey move between touri8mciasses,betweenteacher8 
and». Je levels, and between school and woric. The completed skills card isan important part of a placement 
portfoKo when students begin their Job searches. 



Curric^jlum Delivery Systems 



Vocational Student Leadership Organizations 

Some of the competencies in tMscurria-'kimguide cannot betuUy met intradtional classroom and lab settings. 
The Vocational Industrial Clubs of Ameri'ja (VICA) is adelvery system which can be integrated into the regular 
school program. Human relations skills as well as job sMUs will be enhanced by student participation in VICA. 
VICA activities should complement instnjdion in the small engines and outboard marine mechanics 
classroom and lab. They should be integrated as a cuniculum delvery system and not allowed to become 
an extracurricular activity. 

Cooperative Woric Experience 

Some of the competencies identified in this guide cannot be fully devetoped at a school site. A woric station 
in the community offers reaistic experiences in fuifinng the prograrit goals in career development and human 
relations. Cooperative Woric Experience offers an excellent vehicle for the delivery of instruction. With wen 
developed training plans, teachers and employers can cooperate to prepare students for employment. 
Cooperative Woric Experience extends the instmctional program beyond the availability of equipment and 
instructor time at the local school. Teachers and employers must maintain regular communications to assure 
that students are receiving a high qualty experience. 

The Rural Student vocationai Program (RSVP) provides a two week full-time woric experience for students 
from mral areas where job stations are Imited or non-existent. 

The Job Training Partnei8hipAct(JTPA) provides on-the-jobexperience to disadvantaged youth in both urban 
and mral areas. 

Role of Instructor in Curriculum Planning, 
Implementation, and Evaluation 

The vocational instntctor fulfills many roles whksh include the following responsibilties: 

• Prepares a written vocational program plan. 

• Oevetops and maintains a written program philosophy with objectives that support the phitosophy. 

• Maintains a written 1st of competencies identified as needed for the program area. 

• i:>evises and maintains a classroom management system for implementing the curriculum m&terialft 
provkled for the program area. 

• Evaluates the cumculum content periodically to detemiine curriculum changes and updates. This in- 
dudes the involvement of the students (present and former), advisory committee members, and other 
personnel. 

• Selects units of instruction and plans lesson plans based on the compet jndes of the occupation. 

• Provides appropriate instnictional materials, supplies, and equipment for the students to use. 



10 



• Provides school Quidance counselor with information and updates regarding implenientation of the 
specific curriculum. 

• Roviews the instructional materials to assure that they are free from sex bias and sex role stereotyping. 

• Works with an advisory committee. 

• Assists and/or serves as an advisor to the appropriate student organization related to the vocational 
program area. 

• Plans and an^anges an appropriate classroom learning environment. This involves assisting students of 
different abilities to work at their own pace and in cases virhere remedial instruction is needed, securing 
additional help for those students. 

• Reinforces basic skills of reading, communication (written & oral), and oomputr'^"* through vocattonal 
educatton experiences. 

• Helps detemnine what ot)jective(s) should be estabished for handk:apped students as a part of the 
indivkJual educational plan (lEP) development 

. Uses a grading procedure that is made available to all students at the beginning of their training. 

• Sets an example for grooming and dress that is generally fourxl in the occupattonal area in business or 
industry to enable students to establsh appropriate standards. 

Benefits of the Competency-Based Curriculum 

Competency-based vocational educatton offers several benefits to students: 

1 . The oompetendesnasks are directedto the shjdent and provkle measurable criteria for determining when 
the student has acquired the necessary knowledge rnd skills. 

2. Students receive realistic training for the Job. They become competent in tasks that are relevant to the 
occupatton. 

3. Students know what is expected of them throughout the course. The competencies are made available 
to them at the onset. They know what they will be doing and how well It must be done. 

4. Each student is indivMually responsible for oonpleting each competency attempted in the cuniculum. 

5. The bask: thmst of the competency-based program is to evaluate students accorrling to their 
accomr "ishments of tasks as they work up tc indivkJual capabilty. Students are not compared with 
other students in their accompHshments because each is expected to work according to emptoyment 
staridards. Because of the various evaluatton poldes of dtfferent school s>ystenr)s, the kleal of not 
comparing students in determining grades is not always possible. 



II 

Program 
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Program Development 



The format of tMs handbook was aalactad to akj adminiatratora and taachars in conoantrating on the skills 
needed for vocatkmal training. It win aaaist in aalacting the array of units and the dalvary system wNch fit tf le 
school. TNs provkles the fiexibilty of varying the course content tt> include the most valuat>le skiDs as 
appropriate for the scope and aoquance. The primary importance is that students are able to secure 
f oundatton skills. Schools can vary their dalvary aystems to maximize student opportunities by: 

1 . CXf ering courses on alternate years or other planned sequences 

2. Offering two or more courses in the same dass 

3. Provkjing indMdualzed matertals and instnictkm 

A matrix is inckided in this guMe for use in planning the courses to be offered and the content of each couree. 
The foltowing chart ahows the hioiarchy of amall engines and outboard marine mechanics con>petancies. 



Hierarchy of Small Engines and Outboard Marine Mechanics 



VICA 
and 
Employability 
Skills 



VICA, OJT, 
or Coop 
and 
Employability 
Skills 
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ERIC H 



Basic Competencies 




Laboratory Safety & 
Shop Procedures 



Engine Design 
and Structure 




Exhaust and 
Emissions 



Tools and Equipment 



Fundamentals of 
Internal Combustion 
Engines 



Engine Service Competencies 



Cooling 
and Lubrication 
Systems 



Engine Overhaul/ 
Repair 



Brakes 
and 
Safety 



Fuel Systems 



Troubleshooting 
and 
Maintenance 



Marine Engine 

and 
Boat Rigging 



Electrical 
Systems 



Power 
Transmission 
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Ill 

Competencies 
and Tasks 




Employability Skills 



Competency: 
Ttaks: 



Competency: 
Tasks: 



Competency: 
Tasks: 



Make career elioloes 

Conduct a self-assessment: 

a. assess values in relation to work 

b. reooQnize sMHs and aptitudes 

c. assess emptoyment history and experience 

d. desc9tt)e obstacles to employment 

e. use Alaska Career information System and other career counseing 

systems and pubicatk>ns 
identify career dusters: 

a. Ist specific Jobs and duties within dusters 

b. describe apprenliceehip/lraining proorams 

c. describe advanced training opportunities 
Use labor marttetinfonmatkHi: 

a. describe the current local labor market 

b. ktenUfy growth/demand occupattons 

c. relate career choices to bcal labor martlet 
Select a career goal: 

a. ist how skills couM be used In other Jobs 

b. devek)pspeclflc steps to reach goals 

Evaluate Jobs In ttie emaU engine and outboard marine mechanics industry 

identify educatkmai and occupattonai opportunities such as: 

a. adu!t,postseoondaryvoc8tk>nal training 

b. spedal grants from industry 

c. federal, state and tocal funding 
Locate reeouroes for finding employment 
Confer with prospecth^ emptoyers 
Explain the wortc of a(an): 

a. sman engine technMan 

b. marine techrtdan 

c. parts shop salesperson 

d. manufacturers technical representath^ 

e. computer parts inverttory technician 

Prepare a resume and Job appllcatton 

Obtain a sodal security number 

Ust: 

a. past and preserM wortc experience 

b. hobbies and interests 

c. community acUvHles or memberships 

d. In-schodacthHties or memberships 

e. awards, positions, or dub offices 

f . adult references, including addresses and phone numbers 
Obtain extra copies 

Read Job appRcalk>ns carefully 
FoUow instnicttons 
Complete an items accurately 
Write legibly 

Verify references before Hsting them 
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Comptttncy: 
Tasks: 

Compttsncy: 
Tasks: 



Compstancy: 
Tasks: 

Compttsncy: 
Tasks: 

Compatsney: 
Tasks: 



CompMoney: 
Tasks: 



Competency: 
Tasks: 



Competency: 
Teaks: 



ERJC 



Wrttt • eovtr m» 

Explain wh«n and how to write a cover letter 
Explain wttat a witting sample tells a potential employer 
Ust ttie things the cover letter must include 

Prepare for an Interview 

Contact an employer to schedule sn interview 
Describe questions and responses asked in an interview 
Use proper etiquette for an interview 
. Dress appropriately for an interview 

Follow up the Interview 

Analyze the interview 

Determine whether a follow-up letter or call is required 
Write a thank-you note or make a follow-up can 

Dita approprlateiy on the Job 

Identify proper attire for small and marine engine techrtdan jot)s 
Be neat ^nd dean 

Manage personal reaponslbiiltiet related to employment 

Secure adequate transportatton 
Identify adequate cMU care alternatives 
Secure appropriate chiM care 
Use independent Iving skills 
Develop a personal finance plan 

Maintain good health for effective lob performance 

Exerdse regulariy 
Eatproperiy 
Get adequate rest 

Explain the Issue of smoking on the Job 
Refrain from drug akxise 

Identify the hazards of Job-related infecttous diseases and how to avokJ them 

Understand employee rights and resitonslbllHIes 

Explain state labor laws relating to compensatton 

Complete tax forms 

Describe: 

a. minimum wage and types of exempt businesses 

b. emptoyee benefits, rights and responsibilities 

c. labor contracts, grievance procedures and the role of untons 
Describe a sample personnel policy 

Deal effectively with customers 

Greet the customer 
Tal( poltely to customer 

Obtain all necessary informatton from customer in writing 
identify the business on the telephone 
Relay customer complaints to employer 

14 
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Comptttncy: 
Tasks: 



Attain work maturity 

Describe the importance of openness to new situations 
Demonstrate characteristics of the mature person: 

a. self-acceptance 

b. conskleratton and respect for others 

c. self-control 

d. positive thinking and attitudes 

e. flexibility 

f. initiative 

Maintain gooo wort( relattonships 

Differentiate between personal and job-related problems 

FoUow orderly and systematic wortc behavior 



Competency: Solve problems 

Tasks: Explain the importance of having a method for analyzing and solving problems 

Use the problem-solving process: 

a. kjentify problems 

b. obtain infonfnatton 

c. analyze problems 

d. devetop and analyze altemative sokJtions 

e. choose a course of actton 

f . persevere through hardships 

g. recognize and change othentvise unwort^abie soluttons 



Competency: Dsmonstrats inHlathre and producthrlty 

Tasks: Organize time effectively 

Be responsible 

Care about the qualty of woric 

Complete assigriments in accurate and timely manner 

Handle pressures and tenskm 

Set priorities 



Competency: 
Tasks: 

Competency: 
Tasks: 



Competency: 
Tasks: 



Beajserthfs 

Differentiate between assertive, aggressive, and passive behavior 
Identify whom to go to for emptoyee problems 

Be honest 

Define honesty and integrity 

Explain how to deal with theft and dishonesty 

Relate emptoyee integrity to overall company performance 

Recognize consequences of dishonesty 

Be rsllabie and dependable 

Maintain acceptable attendance records 
Be on time 

Give timely notice of intenrupttons to wortc schedule 
Follow njies and regulations of woricor training site 
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Compttmcy: 



Maintain good paraonal ralatlona 



Taaks: 



Compatancy: 
Taaka: 



Compataney: 
Taaka: 



Compataney: 
Taaka: 



Compataney: 
Taaka: 

Compataney: 
Taaka: 



Use positiva attltudas with others 
Acoept supen^n and criticism 
Cooparale with others 

Accept chain of command ' 

FoHow the course of action to t>ring problems to the attentton to manaoemeni 
Identify common on-the-job co-worker problems 
Control eincMk)ns 

Assume raaponafbilty for own dedstons and acttons 
Exhibit prkta and toyatty 

Apply reading and virrltino akUla 

Read technical journals 
-Use technical vocabulary 

Locate inlomiatton in trade and consumer magazines and supply catatogs 
Write work orders, parts orders, and wanwity reports 
Locate and conact errors In spelling, grammar, and punctuatton 
Compose business lattera 

Transfer written meaaages to others vertially and in written form 

Use good penmanship 

Use proper telephona eikiuette 

Follow vartMl and wrtttan diraetkma 

Ask for clarification 
Use latening skills 

Review sKuatkMis of iMor communicattons 

Read dirscttons when assambing and repairing equipment 

Damonatrata on*tha-|ob growth 

Be aware of currant products and aen/tce tachnok)gy 
Be aware of job prograsston and opportunities 
Identify perfonnanoe evakiatkm content 
Evaluate further educatkm opttons through the company 

Uaa propar Job raaignatton procaduraa 

Write a letter of resignation 

Make final aettlements (in regards to retirement, physical injury, soda! security, 
severance pay, ate.) 

Uae laadership akilla 

Describe the Vocational industrial Clubs of America (VICA) and how it teaches 
leadershin sMils: 

a. partkdpate in meetings according to mles of pariiamentary procedure 

b. function effecHvely on cornrnittees by accepting assigned responsibilties 

c. plan and conduct affecUve group ieadershii) activities 

d. participate in aociaty in a democratic way 
a. be punctual and dependable 

f . foRow njles, atandards and policies 

g. work cooperatively with others 
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Competency: 
Tasks: 



Explain importance of self-e^eem 
Practice eye contact 
Use a firni handshake 
Use presentation skills 
Use communlcatton skills 
Participate in leadership activities 

Evaluate personal traits In relationship to telf-employment 

Explain temns and principles associated with entrepreneurship 
Descrit)e the role of self*empk>yment in the free enterprise system 
Identify types of txisiness organizattons. including: 

a. sole proprietorship 

b. Imited partnership 

c. partnership 

d. corporatk>n 

Identify personal traits necessary for seR-emptoyment 

identify risks and rewards of starting a new txisiness 

Identify the role small txisinesses have played in job creation and new products 

and services 
Identify the steps for establsMng a business 
Explain the importance of developing a business plan 
Locate informatton and assistance on starting a small business 
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Laboratory Safety & 
Shop Procedures 



(A) IndlcatM advanced compttancy ortaak 



Compatency: 
Taaka: 



Compatancy: 
Taska: 



Compatancy: 
Taaka: 



Compatancy: 
Taaka: 



Undaratand naad for aafaty 

Bcplain the need for aafaty 

Identify components of a fire triangle and the effects of water, oil, 

and other fiammat)le iqukis 
Locate and operate a fire extinguisher 
Specify what to do in case of an emergency or aocktent 
Practice safety hatiits and pass a written safety test 
Secure small engines before test ninning them in the shop 
Replace protective guards on chains, gears, shafts, or flywheels before operating 

engines 
Use repair and sen^ manuals 

Undaratand the organization of tha laboratory 

Identify: 

a. laboratory oparatk)n poficies 

b. k)catk>n of laboratory equipment and materials 

c. safety hazards 

d. traffic patterns 

e. work storage araaaAivork statk)ns 

f . tocatton of emergency assistance and first-akl stattons ana ^ e exits 
Uaa ganaral aafaty prooaduraa 

Folk)w safety mies for 

a. maintaining a aafe orderly shop 

b. preventing aocklenls and ir^uries 

c. applying flrst^aM 

d. handing flammable metals 
Use safety equipment in the laboralo ry 
Demonstrate general ahop and personal safety 
Keep a dean, orderly, and safe working area 

Uaa chamlcala aafaty 

Identify the use of hazardous, caustic, and toxic chemicals such as: 

a. flammable Iqukis and soikte 

b. asbestos 

c. ackJ 

d. caustics - lyes, sodium hydroxkle, steam cleaning flukls, fbor cleaners 

e. poisonous Iquids 

f . hazardous wastes and carcinogens 

g. hazardous fumes 
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Comi^tncy: 
Tasks: 



Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 

Compstsncy: 
Tasks: 



Uss Moratory squipmsnt ssfsly 

Explain proper use and operatton of stationary arrd 

portat)le equipment 
ideriHfy faulty equipment 

Explain repoiting procedures for faulty equipment 
Use tools saMy 

Explain importance of using tools safely 

Identify safety measures such as keeping hands, ctothing. tools, and other 

ot^ects amy from moving parts while mnning small engines. 
Select tools appropriate to each prp}ect 

Follow dirsctkm and procsdurss for spsdflc work activities as given by the 

instructor, textbook, manual spedficatkms or plans 
Utiize tools in pcescribsd mannsrs including: 

a. - using the proper tool for the task at hand 

b. clamping projects sscursly before driling or power grinding 

c. using the oonsct speed for power tools and drill bits when working with 

metal 

d. using propsriy sharpened tools and drill bits 

e. using extensfon cords 

f. using air hoses 

Maintain a clean shop 

Psrtorm sssignsd shop dsanup dutiss 

Kesp fk>ors snd workbenches dean and neat 

Wipe oil and grease spots immedUnely 

Keep rags in ssH-dosing metal container 

Place scrap matsriais in proper containers or tocattons 

Clean and replace an tools to cabinets, racks and other storage focations 

Keep aisles, traffic areas, and exits free of materials and other debris 

Follow OSHA guldsNnss 

Explain the purposs of the Occupaltonai Safety and Health Act (OSHA) 
identify material safsly shssts and their focation in shop 
Wentify worke' rights under OSHA 

Explain how to resolve hszardous and OSHA vfolation situations 

Prsvsnt work'tslatsd injurlss 

Dsscribe the importance of safe working attitudes 
Report irijuries and aocktonts no matter how sight 
Wear protective gear inckiding: 

a. hat or net to restrain tong hair 

b. sys and ear prMectfon 

c. respirators or filter masks 

d. gtoves 

e. chaps 

f . fong sleeves 

g. boots and steeMoed boots 

h. shop gannents 
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Follow safety procedures for: 

a. IfUng 

b. working on fuel supply tanks 

c. Inflating tires 

d. noise abatement 

e. driving 

f . working in enclosed areas 

Competency: Perfonn general shop duties 

Tasks: Take in and check out repair work 

Maintain tool and equipment inventory 
Maintain inventory cards 
Read mechanics publications 



Competency: Perfonn service and buslnsss procsdures 

Tasks: Rlt out a work order 

ktentify engine model, type and serial number 
Identify parts needed from a parts manual 
Use parts interchange manual 
Obtain parts 

Complete a parts sales sBp 
Write service reports 

(A) Perform sales and service selling technkjues 
(A) Evaluate personnel time management 
(A) Determine emptoyee productivity 
(A) Estimate repair costs 



Tools and Equipment 



(A) indicates adyanctd compttency or task 



Compstsncy: Ust hand tools 




Tasks: kientify and demonstrate the proper use of tools such as: 



a. 


hammers 


i. 


pullers 


b. 


cWsels and punches 


k. 


reamers • 


c. 


drivers 


1. 


socket sets 


d. 


piers 


m. 


bcking devices 


e. 


drill bits 


n. 


stud extractkm tools 


f. 


Qrinders 


0. 


taps and dies 


g- 


files 


p. 


torque wrenches 


h. 


clamps 


q- 


wrenches 



i. screwdrivers 
Maintain tools by: 

a. sharpening drill bits 

b. sharpening cMsels, punches, and screwdrivers 

c. tightening or replacing handles 

d. checking torque wrench tor accuracy 

e. cleaning tools 

f . dressing a grinding wheel 

Competency: Use power tools 

Tasks: Identify and demonstrate the safe operatton ci: 

a. eleclric tools and equipment 

b. pneumatic tools and equipment 

c. electric stattonary equipment such as: 

1. drin press 

2. grinders 

(A) Demonstrate the safe operatton of boring macNnes 
Competency: Operate oxy-acttylene equipment 

Tasks: Explain terms and principles associated with oxy-acetylene equipment inchiding: 

a. typos of gases 

b. flames 

tip ty»jes and sizes 

d. safety equipment 

e. torch adjustments 

f . pressure settings 

Safely set up and secure oxy-acetyiene torches 
Use oxy-aoetylene equipment for: 

a. heating 

b. cutting 



2s 25 



Ccmp0t«ncy: 



Um fatttntrt, gatkMt, aialantt, and adhMlvM 



Tasks: Explain the use, classification, and sizes of fasteners 

Explain the proper applcation of gaskets, sealants, and 
adhesives 

Explain the proper procedure for the removal and tightening 
of fasteners 

Iderttify the functton of types of nuts used in smaH engines 

Competency: Perform thread repair 

Tasks: Chase threads 

Extract txoken fasteners 
DriN and tap holes 

(A) Repair damaged threads using a thread repair procedure 
Competency: Use measuring devloea 



Iderrtify 


ternis associated with measuring including: 


a. 


scale 






b. 


graduation 






c. 


tolerance 






d. 


fits 






e. 


reference point 






Identify 


the use of: 






a. 


bore gauges 


1. 


pressure gauge 


b. 


calper 


k. 


smaH hole gauge 


c. 


coil tester 


1. 


steel rule 


d. 


dial indtoator 


m. 


tachometer 


e. 


drill gauges 


n. 


telescoping gauges 


f. 


electrical test equip. 


0. 


thread pitch gauge 


g- 


feeler gauges 


P- 


timing 


h. 


micrometer 


q. 


vernier instruments 


1. 


multimeter 


r. 


vacuum gauges 



Competency: Apply mattiematic and messufement fundainentalt 

Tasks: Explain the importance of math and measurement 

Use measurements related to wor1( on small engines 
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Fundamentals of 

Internal Combustion Engines 



CompM^ncy: Mtntlty parts of tht muiII mqIm 

Tasks: DisasMmble a tmall snQins 

Reoogrtizs the parts of a sman snglns 
Reassemble the smsll engine 
Start the engine 

Competency: Understand engine classlfl ct l on and applications 

Tasks: ExpWn the dttferent types of ems!: c^ngines 

Explain how snginss are cUMMed by type, size, end manufacturer 
Explain the different ^rays engines are dasslfisd such as: 

a. inlemai/extemaioombusik>n engines 

b. fuels: gasolns,dtesel, propers 

c. two-pyde, four-cycle, rotaiy 

Explain ths applcatton of engines such as: 

a. outboards 

b. generators 

c. ATV^ 

Competsiicy: triderstand tlis opsfvlton of ths Intsmal combustkm engine 

Tasks: Explain tenns snd prindplss assodaled with internal combustton engines 

including: 

a. expanston of eolds,lquMs,arjd gases as they are healed 

b. thetriar^ofcombuslk)n 

c. how a conholedexplosKm obtains useful power 

d. atmospheric prsseure and vacuum 

Explain how high pressure In the engine cylnder causes a piston to move 

Explain how molton is changed to rotary moHon 

Explain the sequences, activities, and events taking place In an Internal 

combuslton engine 
Contrast tfie operating cycles of two- and four-cycle engines 
Explain the need for cooling, lubrication, fuel, ignitfon, and exhaust systems 

Competency: Understand ths opsratton of email dieeel engines 

Tasks: Explain terms snd rrS-^^dples associated with small diesel engines indudinc* 

a. governor 

b. fuel pumps 

c. injectors/lri}ector pumps 

d. {^p^"^ 

e. pre^. xistton chamber 

Compare and contrast the dWerences between compression and sparfc ignition 
systems 

Describr; the operatton of the fuel in)ection system in diesel engines 
Explain the opera!ton of the tour-cycle dtesel engine 




CompMmcjf : Uncterstand tnglnt operating syttMit 

Tasks: Explain fuel systems such as: 

a. fuel tanks 

b. venting 

c. fuel Ines 
d fuelpunrps 

e. carburstion^l injection 
Identify lubricatton systems tor small engines irdudng: 

a. oil supply container 

b. oil pump«/splasherB 

c. grease fittings 

Explain igrMton systems including: 

a. points and condenser 

b. electronic systems 

c. computerized systems 
Explain cooBng systems such as: 

a. IqukJ 

b. air 

c. oombinattonsof IquUandair 

(A) Competency: Understand engine meaaurament and perfomMnoe 

Tasks: Explain terms and fundamental principles associated with mechanical power 

and Its produdton including: 

a. sfficiencyAwortc/enefgy 

b. horsepower 

c. PSI (Pounds per square inch) 

d. compresston ratic 

e. torque 
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Engine Design and Structure 



Comp«t«ncy: 



Tasks: 



Compttsncy: 
Tasks: 



Compstsncy: 
Tasks: 
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Undsrstand tha oparatton of tha piston, connactlng 
ro(i,aiHl emnkahatt assambry 

Explain tarms and prindplaa asaodatad with the p ?ton, 
oonnacting rod, and crankshaft assembly Indudino: 




a. piston head k. 

b. piston pin I. 

c. skirt m. 

d. pinhole a 

e. r^ng grooves o. 

f . ring sMe dearanoe p. 

g. skirt clearance q. 

h. retaining ring r. 

i. connecting rod s. 
j. flywheels 



bearings end retainers 
piston oompositton 
match martcs 
main bearing Journals 
connecting rod Journals 
countentveights/balance 
keys and keyways 
k)ck plate 
snout 



Explain dmerencas In piston snd crankshaft designs between two and four stroke 
engirtes 

Explain the transfer of energy from s chemical reaction to mechantoal energy 
Explain the transitton from reciprocating nrMton to rotary motton 

Understand tha oparatton of the valve tiain 



Explain 
a. 
b. 
c. 
d. 
e. 
f. 

0- 

Explain 
a. 
b. 
c. 
d. 
e. 
f. 

0- 

h. 
i. 

j. 
k. 
I. 

m. 

Explain 



terms and principles assodaled with valves inchxSng: 

margin 

seal 

stem 

face 

retainer 

head 

stem 

temns snd principles associated with valve trains inckjding: 

ad}ustingnut 

tappet gukJe 

camshaft 

cam k)bes/ecoentrics 
head 

valve gukto 
valve spring 
dearanoe 
lock nut 
tappet 
push rods 
rocker arms 

timing gears and chains 

the relatkHiship between the valve train and oparatton of the engine 



Understand the operatton of the two-stroke Induction aystsm 

Explain tenms and prindples assodated with two-stroke 
inductton systems Including: 

a. rotary value 

b. reed value 

c. piston port (transfer channel) 

d. k>op scaveging versus cross scaveging 
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Explain Intake, power, and exhaust cydee of the two-stroke ^IB 
system 

Explain the dfferenoe in efficiency between two and four- 

stToke engines HH 

Competency: Understand the function of ttie cylinder block assembly 

Tasks: Explain ternis and principles associated with the cylnder btock and head 



Including: 


a. 


btock 


b. 


btock material 


c. 


cooing systems 


d. 


cylnder and sleeves 


e. 


head bolts 


f. 


head gasket 


0 


head types and constnictton 


h. 


inductton system passages 


i. 


main bearing and capstan supports 


I. 


lubricatton systems 


k. 


ports 


1. 


engine mounting systems 


m. 


expanston plugs 



Explain the dflerenoe in bloJK and head design between two and four stroke 
enQines 
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Cooling and Lubrication Systems 



(A) Indlcafs «dvwc»d compfncy or ftk { 



Competmcy: 
Tasks: 



Compstsncy: 
Tasks: 



Undarstand angina oooilng ayatama 

Explain the components and fundtons of air-cooled systems Including: 

a. flywheel 

b. filter screen 

c. btower shroud 

d. cylnder head baffle 

e. ^nder baffle 
i alrdaflector 
g. thennostat 

Explain the components of IquM-cooled systems Including: 

a. radator 

b. water pump 

c. waterjacket 

d. fan 

a. thermostat 

f. pressure cap 

g. radMorhose 

h. fan belt 

Describe the purpose of engine oodng systems 
Describe types of cooing systems: 
L. air 

b. IquM 

Explain the purpose of pressurizing the Iquki cooing system 
Explain the purpose of oil and fuel in cooing 

Servioe air cooling ayalama 

Inspect cooing system components 
Adjust/replace belts 
Clean air fins 
Check for obstmctkHis 



Competency: Service HquW cooHng ayatama 

Taaka: Inspect cooing system components 

Test pressure cap 

Pressurs test cooing system for leaks 

Perfomn combustton leakage test 

Test and add coolant 

Replacd hoses 

Adjust/replace belts 

Check thennostat and by-pass housing 

Clean exterior components 

Inspect engine oil and transmisston fluid coolers 

Inspect cooing waming Ight system and gauges 

(A) Inspect water pump for bearing condttton and water leaks 

(A) Use pressure test, fkJki gas detector, and infra-red testers 
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CompMtncy: 
Tasks: 



Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 



(A) Compstsncy: 
Tasks: 



(A) Compstsncy: 
Tasks: 



inspsct oulbosrd watsr pumps 

Explain how the water pump circulates water 

Start the engine 

Check tor water circulation 

Check tor system obstnicttons, both inlet and outlet 

Repair/replaoe pump 

Undsrstand snglns lubrleatton 



Identify tenns and principles associated with engine lutxicatton such as: 

a. frictton 

b. heat 

c. oil viscosity 

d. oil dassificatton/ratings 
Identify uses of lubricants such as: 

^a. dry 

b. IquU 

c. paste 

Describe the effects of lubrication system failures 

Contrast the properties of common small engine lubricating oils 

Ssnrlcs hibrlcating systsms 

Remove/rsplsce kjbricatton system components inckiding: 

a. filters d. PCV valve 

b. screens e. oil 

c. checkvahm 

Troubieshoot kjbricatton componsnt faikjre 

Undsrstand chaaaia lubrlcatkMi and asrvtos 

Explain dHferent typss and ratings of kibricants used for chassis kjt>rication 
Sen^ a variety of bearing types inckjding: 

a. ballbearings 

b. rolsr bearings 

c. needle bearings 

d. babbit or bushing bsarings 

e. thnjst washers or bsarings 
TRXible<^hoot bearing componsnt faikjre in chassis 

Ssrvics dl Irijsctton systsms 

Identify the different types of oil injectton: 

a. mechantoal type 

b. vacuum type 

Repair and replace oil pump and time to engine operatton 



ERLC 



30 



Fuel Systems 



I (A) IndteatMiiclvanctd comprttncy or task 




CompMency: 
Tasks: 



Compstancy: 
Tasks: 



Compstancy: 
Tasks: 

Compstancy: 
Tasks: 



Undarstand fual aystsms ^^^^Hj 

Explain term and principles associated with fuel systems inckiding: 

a. fuel types 

b. fuel/oil mbdures 

c. fuel storage/venting 

d. fuel di8tributk>n and filtratton 

e. oil IniectkKi system 
Descril>e the principles involved in: 

a. fuel injectkm 

b. cartxjretton 

Explain the operatk>n of gas (vapor) fuel systems including: 

a. storage tanks, Ines and fittings 

b. regulators 

c. carburetors 

Understand cartMjrator ayaiama 

Explain tenns and principles associated with carburetor systems including: 

a. butterfly float 

b. side f bat 

c. butterfly dtaphragm 

d. constant velocity 

e. dassiflcaltons 

Identify carburetor theory and circuitry 

identify the parts and functkms of smaH engine carburetors including: 

a. choke e. gjow speed needle 

b. throttle butterfly f ftoat or diaphragm metering 

c. venturi assembiy g. inlet needle valve 

d. M speed needie/orifice h. side 
DisassemUe/reas^mble and adjust small engine cartxjretors 

Saivloa fuel ayatama 

Inspect, repair/replace: 

a. fuel delvery system componems 

b. cart)uretk>n s^em components 

(A) Inspect, repair/replace fuel irijectton system components 

Sarvica apaad oontro: davloaa 

Identi^* and adjust: 

a. governors 

b. remote controls 
Adjust/repair throtti e and/or shift controls 
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Electrical Systems 

I (A) IndlCTtt adynctd compfncy or tatk 

Comptttney: Uncteritand •Iwtrlclty and iragnMitm 

Taslcs: Explain terms and principles associated with electricity 

and maonetism Indudlno: 



a. 


current flow 


i. 


resistance 


b. 


electrons 


J. 


fuse 


c. 


conductor 


k. 


circuitry 


d. 


electromagnet 


i. 


Inductlon/doils 


e. 


magnetism 


m. 


Integrated circuits 


f. 


amperes 


n. 


insulator 


g- 


ampmeter 


0. 


oondenser/c^Mdtor 


h. 


voltage 







Explain tlie function and operation of electrical component systems of smaB 
gasoline engines 

Competency: Understand batteries 

Tasks: Explain purpose, constmctton, and operatton of batteries including: 

a. types 

b. voltage 

c. safety 

Competency: Service batteries 

Tasks: Explain terms and principies associated with battery servtee Including: 

a. safety practices 

b. checking ttie battery and hoU downs 

c. checking the electrolyte level (specific gravity) in ail cells 

d. deanirgoonoston from battery terminals and top 

e. testing and diagnosing the condHton of battery with tester 

f. recharging battery 

Connect battery charger tor charging and Jump starting 
Remove and replace battery/cables 
Prepare battery for InstaBatton for: 

a. wet/dry 

b. maintenance free 

Competency: Understand charging systsms 

Tasks: Explain the corrponents of the charging system 

Explain how the following relate to small engine charging systems: 

a. ahemators 

b. generators 

c. voltage regulators 

d. rectifiers 

e. trar^sistors 

f. dtodes 

g. relays 

h. vott/ampmeters 




Comp«teney: 
Tasks: 

Compstsney: 
Tasks: 



Compstsncy: 
Tasks: 

Compstsncy: 
Tasks: 



Competancy: 
Tasks: 



Compstsncy: 
Tasks: 




Sarvlos charging systsms 

Repair and replace components 

Use flywheel pullers and multimeters 

(A) Troul)le$hoot charging system components 

Understand brsaksr ignlikHi systsnns 



Explain the functton of the tmaker ignition system 

Explain the dHference t>etvveen a magneto-ignition system with breaker points 

and brealterless magneto4gnitk>n system 
Explain the functkm of the following ignition components: 

a. spaikpkig 

b. coil/transformer 

c. points or sensor coii 

d. condenser/dapadtor 

e. flywheel magnet 

f. cam 

g. flywheel key 

Sarvlcs brwrtcar ignmon systems 

Inspect primary and secondary ignitkm wiring 
Inspect ignition mechanical advance controls 
(A) Rennove. test, and replace ignitkm circuit components 

Understand ttis aolM atate Ignltton aysiam 

Explain temns and prindpies associated witli the soUd state IgnHton system 
Explain the operation and advantages of the sold state ignition system: 

a. CDI ignitkMn system 

b. TCI ignltton system 

Explain the bask: components of the sold state ignition system inckiding: 

a. trigger coils 

b. CD module 

c. rectifier 

d. capidtor 

e. secondary coil 

f. SCR 

Sarvlos aolM atate ignition aystsms 

Demonstrate: 

a. ignition timing both statically and dynamically 

b. troubleshooting sequence 

c. the use of troubleshooting equipment 

Understsnd starting aystsms 

Identify types of starters used on small engines 

Explain operation of different types of mechanical and electrical starters 

Explain puipose of starter drives and safety intertocks 



ERLC 



.^5 



34 



Compttmey: 
Tasks: 



Competsncy: 
Tasks: 



Strvict starting systsms 

Adjust/maintain manual, mechanical, and electrical starters 
Inspect starter systems 
Remove and replace starter components 
(A) Relxjild starter components 

Service engine timing 

Explain temis and principles associated with engine timing such i 

a. timing marks 

b. timing gears 

c. timing chains 

Explain the role of timing to the operation of small engines 
Delennine firing orders/cyinder numbering 
Replace points and set gap 
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Exhaust and Emissions 



Comp«ttnsy: 
Tasks: 



Competency: 
Tasks: 



Competency: 
Tasks: 




Understand exhaust systems 



Identify the purposes of the exhaust system 
Identify the temns and principles associated with the 

exhaust system for both 2 and 4-cycle engines inckjding: 

a. pipes 

b. mufflers 

c. valves 

d. ports 

e. manMold 

f. header 

g. spark arrester 

Identify applications of dtfferent types of mufflers and tuned exhaust systems 

Understand safety and environmental concerns 

State the safety concerns of operating an engine in an ^nctosed area 
Explain the potential hazards of flammable material in pioximity of exhaust 
systems 

Explain environmental conoems regarding engine emisstons and operation 

Servloe exhaust systems 

Follow safety procedures 

Diagnose exhaust system problems 

Use service and repair manuals 

Use special tools for servicing exhaust systems 

Remove and replace exhaust system components 

Inspect and dean exhaust ports and pipes 
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Engine Overhaul/Repair 

1(A) Indicates advancttf comptf ncy orftk] 



CompMmey: 
Tasks: 



Undsrstand sngins ovsrtaul 



Identify angina noisas 
Explain: 

a. oondNtons tfvhich cause engine oil consumption 

b. cooing system problems 
Explain causes of engine failure auch as: 

a. aUoMrfng dirt to get into engine 

b. faiing to check crankcase oil level often enough and letting engine mn 

low on oil 

c. overloading engine ao It works too hard 

d. njnning the engine too fast 

a. fating to property store engine during off season 
timing 

g. fuel mixture 

h. irir leaks 



Competency: 
Tasks: 
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Diaaaaemble engine 

Use tools appropriate tor engine disassembly inckKfng: 

a. flywheel wrench 

b. flywheel holder 

c. flywheel puHer 

d. valve apring compressor 

e. engine itand 

f . ring expander 
Disconnect battery 
Remove engine from vehicle 
Mount engine on auitable stend 
Drain all f kjkls from engine 

Remove extericr components Inchiding: 

a. starter unit 

b. air cleaner and Its mounting bracket 

c. exhaust pipe and muffler 

d. carburetor and intake manifokJ 

e. air shroud, blower housing baffles, and fuel tank 

f. flywheel 

g. magneto components 

h. valve cover 

Disassemble engine and remove intenuil components including: 

a. head 

b. valves and springs 

c. reed valve assembly 

d. piston assembly 

e. rings from piston 

f . piston pin tocks and pin 

g. crankahaft 

h. camshaft 

i. oil pump and governor assembly 
j. main and nxl bearings 
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Clean all parts and dry for Inspection and measurenoent 
Inspect for surface damage to machine areas 

Competency: Service a cylinder 

Tatlce: Use cylinder ret)uilding tools including: 

a. measuring instnjmGnts 

b. deglazing tod 

c. cylnder vise support 

d. hone 

e. tx>ring bar 

f . ridge reamer 
Inspect cylnder examining for: 

a. cnckB 

b. stripped threads 

c. broken fins 

d. scored and damaged cylnder walls 

e. sleeve separation 

f. taper and out of roundness 

Competency: Service the pltton, rlngSt ind connecting rod 

Tasks: Use tools inchjding: 

a. outskle micrometer 

b. telescoping gauge 

c. ring groove cleaner 

d. feeler gauges 

e. ring expander 

Check piston connecting rod assembly visually for scoring wear spots and 
deformities 

Disassemble pislon/connecting rod asserribly 

Clean and compare measurements to manufacturers spedficattons 

Check for ring groove wear and ring end gap 

Inspect pin and connecting rod 

Competency: Service a crankahaft ateembly 

Tasks: Use tools inckiding: 

a. outskle micrometer 

b. seal removal tools 

c. seallnstallatton tools 

d. bearing pulers 

e. bearing instaOatton tools 

Measure crankshaft to manufacturer's spedftoations including: 

a. bearing journals and crank pin 

b. bearings and main seals 
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Comptttney: S«rvlM a muKHslMt erankthatt atMmbly 

Tasks: Use tools including: 



a. 


dial Indicators 


b. 


Inside micrometers 


c. 


outside micrometer 


d. 


bearing puMer 


e. 


centering device 


f. 


vise 


g. 


soft hammer 


h. 


thidcness gauge 


i. 


arbor press 



Dissassembie/reassemble cranlcshaft according to manufacturer's 
procedures and specifications 

Competency: Service a valve aaaembly 

Tasks: Use tools including: 

a. valve seat grinding equipment 

b. valve face grinding equipment 

c. outside micrometer 

d. telescoping gauge/small hole gauges 

e. valve spring tension tester 

f. valve sect removal tools 

g. valve seat driver 

h. valve guide removal tools 
I. valve guide reamers 

Recondition valve face, seats, stems and guides 
Disassemble/reassemble valve assembly according to manufacturer's 
procedures and specifications 

Competency: Reatiiwnble the small engine 

Tasks: Use tools inckiding: 



a. 


torque wrench 


b. 


ga^ sets and sealants 


c. 


valve spring compressor 


d. 


ring compressor 


e. 


assembly lube 


f. 


ring expander 


g- 


engine manual 


h. 


piastigauge 



Coat an metal surfaces with ight weight oil before assembly 
Install crankshaft In bk)ck 
Assemble rod to piston with wrist pin 
Check ring gap In cydnder 
Install rings or piston in correct posltk)n 
install ring compressor on piston 
Push piston Intor cylnder 
Line rod in conect positton on crankshaft 
Install rod cap, oil singer, and lock tabs 
Torque rod bolts to correct spedficattons 
install tappets 

Install camshaft and cam gear 
Install oil slinger or oil pump 
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Install gasket on block anembly 
Install surrp bolts 
Chock and play of crankshaft 
Install valvts 

Chock valves for correct clearance 
Install valve sprlnoa, valve cover, and valve cover gasket 
Install air deflector shieUs 
Install cam phinger. ignltton points, and condensor 
Gap points to oormet setting when points fully open 
Install point dust cover 
Install flywheel and flywheel key, washer, and starter recoil mecharJsm 
Install coil aasembiy and air vane governor assembly 
Check ^nder head for warping 
Install cylnder head gasUiA, cylnder head, and air deflector 
Install shroud and flywheel cover and fuel tank 
Install carburetor guket. carburetor, governor Inkage, and springs 
Connect fuel Ines and valve cover breather tube 
Install mufller and kxsk nut 
Install engine on equipment or implement 
Connect remote throttle, belts, and other equipment 
RH crankcaee wNh new oil 
Install serviced air After on carburetor 
HH fuel tank with fresh fuel 
Install spark pkjg 
Turn on fuel to carburetor 
Make final acfustments 
Start the engine 
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Troubleshooting and 

• Maintenance 

Competmcy: DlignoM tngint imHunctlora 

Troubleshoot mechanical condltiona of the foHo^ng: 

a. cylnder head and valve train pTOblers 

b. block probleiTiB 

c. Intake manWoU and carburetor pre-heat syeterd 

d. exhaust system 
Troubleshoot electrical circuit condntons of the following: 

a. cranking dfcuH 

b. charging circuit 

c. convenllonef and electronic ignitkm systems 
Diagnose fuel system oondttk)ns including: 

a. fuel storage, pumps, Ines and fillers 

b. carburetor adjustments 
Perfomn mnnlng test mdiidlng: 

a. k)w speed rperatton 

b. high speed operatkHi 

c. acceleratton 

d. ignition patterns 

e. carburetor adjustment and power circuit 

f. horsepower/rpm 

g. vfentkMW 

Service engines that tiave bean submerged 

Tasks: Explain terms and principles associated with engines that have been 

submerged such as: 

a. chemical reaction with salt water 

b. chemical reactton with fresh water 

c. oxUatton 

Leave the engine siAmerged until ready for immediate service 
Flush with fresh water 
-Inspect '^nqlne 
Drain an ^.Jds 
Blow dry 

Determine whether or not engine is operattonal 
Refer to manufacturer's specifications for mnning and/or for repair 

Competency: Tune-up small engines 

Explain tenns and principles associated with small engine tune-up such as: 

a. point gap 

b. proper alr/tuel mixture 
Servk:e and/Or raplace spark plugs 
Servk^e and/or rep^ lgnitk>n points and condenser 
Check engine compressk)n and/br cylinder leakage 
Service/replace distributor 
Adjust dweH and IgnWon timing 
Test and servkiie battery and cables 
Set carburato^ idle mixture and speed 



Tasks: 




Competency: 



Tasks: 
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A V )tKnkaQ68 

Service spark arrestors and/or filter 
Service arxi/or replace fuel filter 
Inspect hoees and tighten all connections 
Check and service tower unit oil 
Test charging system circuit 
Test cranking system circuit 
Check and ac^ust ignitton system 
Use t>asic meters, including: 

a. ohmmeter 

b. ammeter 

c. voltmeter 

d. timing ight/advance meter 

e. R.P.M. and dvvell meter 
\jjbB mechanical parts (steering, throttle, tilt) 

Competency: Install and break-In engine asaembly 

Tasks: Explain terms and principles associated with txeak-in of engine assembles 

such as: 

a. frfctton and wear 

b. seating of mechanical parts 
Install as per manufacturer's instmction 
Inspect engine flukJ leaks and check oil pressure 
Install muffler assembles 

Perlorm final adjustments on: 

a. carburetor 

b. belts 

c. Inkage 

d. dwell and timing 

e. fluM levels 

f . test cooing system 

Replace protective guards on chains, gears, shafts, or flywheels before operating 
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Coiripttency: 



Power Transmissions 



1 (A) Indlcafs •dvanctd comptfncy or task 



Untftrttand timamltslont 




Tasks: 



Explain terms and principles assodated with 



power transmissions such as: 

a. gearrattos 

b. fyd pressures and hydrauBc systems 

Explain the need for a tmnsmisston to keep an engine in its optimum 
power curve 

iderttify type and operation o( the following transmissions: 

a. belt drives 

b. chain drives and sprockets 

c. centrifugal clutches, flex couplngs 

d. variable torque converter 

e. outboard tower units and sets 

f. outboard piopeler design 

g. geartransmisskms 

h. hydrauHc systems 

(A) Calcuiate power requirements for a spedfk: engine, 
including: 

a. forr^ 

b. wcHfk 

c. friction 

d. torque 

e. energy 

f . kinetic eriergy 

g. potential energy 

h. power 

i. horsepower 

1. bnrt(e horsepower 

2. indicated horsepower 

3. f ricfional horsepower 

4. rated horsepower 

5. corrected horsepower 
j. electrica! power (kitowatts) 



Check aignment of pulleys and shafts 
Remove/repair dutches and flex couplings 
ir^pect/repair chain drive system 
Check belt tenston and oondKton 
Disassemble primary and secondary converter 
Inspect/repair hydraulic systems fluM levels and leaks 
Measure and/or adjust fluM level 

Service hydraulc pumps and valve assembles, hoses and fitters 
RebulU drive 

(A) RebuikJ valve assembly 



Competency: 



Service tranamlsstons 



T^*»ks: 



Use service and repair manuals 



t 
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Comptteney: Ovtrtiaul outboard lowor unltti propalltr. and trim taba 

Taaka: Explain terms and principles associated with 

outboard lower units, propellers, and trim tabs including: 

a. pinion oears 

b. gearratios 

c. pitch of propeller 

d. energy oonversion 

e. high volume hydraulc pumps 
Use eenrtce and repair manuals 
Servioe/repai:: 

a. )et units 

b. lower units 

c. propeller 

d. trim tabs 



Competency: Servloe goar housing assembly oomponenta 

Tatka: inspect fluid levels and leais 

Inspect and adjust inicages 
Inspect and torque mounting bolts 
Inspect vacuum shift controls 
Use special tools and equipment 
Use servioe and rspair manuals 
Service and acgustAeplace: 

a. dutch assembly 

b. ivkBga 

c. transmission 

d. dtfferenliat 

e. lubricant levels and condition 
(A) Overtwul/rsbuild 

a. manual transmissions 

b. dWerenUais 



Competency: Service drive ahaft oomponenta 

Explain tenns and principles associated with senMng drive shaft oonconents 
such as: 

a. energy conversion 

b. balance 

c. flexible couplngs 

d. torque 

e. horsepower 

Inspect and lubricate universal joints 
Repair/replace constant velocity joint 
Measure drive shi.!t angle and ninout 
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Brakes and Safety 



(A) Indlcatet advanod compttency or tatk 



(A) Compttancy: 
Taaka: 



(A) Compatancy: 
Taaka: 



(A) Compatancy: 
Taaka: 



(A) Compatancy: 
Taaka: 

(A) Compatancy: 
Taaka: 



Sarvlca liyctraullc bfakaa 

Explain tamis and prindples assodatad with hydraulic 
brakaa 

Raplaoa (Sscs and/or dnjms 
Blaedtxakas 

Raplaca pads and/or ahoas 

Adjust shoas and paddia lavar for propar f raa play 

Rabuild mastar and slava cyHndars 

Sarvlca machanlcai brakaa 

Explain tanns and prindplas assodatad with machanlcai brakas 
Changa cablas and braka ahoas 
Adjust ahoas 

Adjust Hnkaga for propar f raa play 
Sarvlca aafaty Intarlocka 

Explain ttrms and prindplas assodatad with safety intartocks 
Troublaahoot with multimatar inlartock swHchas 
Raplaoa awitch 
Adjust awitch angagamant 

Sarvlca chain aaw brakaa 

Explain farms and prindplas assodatad with chain saw brakas 

Raplaca brake parts 

Adjust brake for proper free play 

Sarvlca Made brakaa 

Explain terms and prindplas assodatad with blade brakes 
Troubleshoot and repair b!ade brake systems 
Replace parts 

Adjust brake for proper free play 
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Marine Engine and 
Boat Rigging 



(A) IndlcatM advanctd compM^ney or task 



(A) CompMsncy: 
Tasks: 



(A) Compatancy: 
Taaks: 



(A) Compatancy: 
Tasks: 



(A) Compatancy: 
Taaks: 



Undarstand motor Inataliatkm 

Exolain tarms and prindples assod^t^d with motor installation 
Caiculata: 

a. cantarofboat 
angina haight 



b. 
Install 
a. 



staaring systam 

1. hydrauHc 

2. machanical 
ramota oontiol systams 



^5^^^^^l^5a ^fcco^j^^a^jjl^ja 

Inspect steering medianism, bushings or bearings, lowering mechanism: 

a. cables 

b. gears 

c. shafts 

Rem and replace steering mechanism, bushings and bearings, steering, catrfes, 
gears, shafts 

Remove and replace raising and towering mechanism 

Diagnose md repair deck mounting or transom mounting mechanism 

Understand corroaton protect k>n and engine storage 

Explain tanns and prindples assodated with conroston protection and engine 
storage such as: 

a. oxkiatton 

b. electron fkyw 

c. electrolysis and proteGtk)n devices 

d. surface protectk>n 

Remove, inspect and replace sacrifidai anodes 
Winterize er>gine 

Sarvica propallsra 

Select appropriate prop for a given marine package, including: 

a. selecting a prop from a manufacturer's prop chart 

b. testing prop 

c. changing tilt pin hole 

d. adjusting trim tab 

a. adjusting engine height 
Test vessel on the water indud^ng: 

a. drivabilty of vessel 

b. engine operatton 

c. safety features of vessel 
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(A) CompMoncy: 


Psrfomi finish rtptlr 




Tasks: 


Explain tenns and principles assodated with 
finish repair such as: 

a. adhesion 

b. solvents 

c. catalytfc reactions 


f 




Perfonn fiberglass/painting operations including: 

a. selecting repair materials 

b. repairing surface area 

c. preparing surface area 

d. preparing paint mixture 

e. spraying paint surtax 




(A) Compstsncy: 


Rig trallani 





Tasks: Explain tenns and principles associated ^th rigging of trailers including: 

a. electrical current 

b. resistence 

c. grounding 

d. Insulation 

e. corroston 

Periomi trailer set-up including the inspection, assembly and 
mainienanoe of: 

a. safety chains and couples 

b. trailer ¥vlnch 

c. bow eye hook 

d. cable or rope 

e. ratchet lock 

f . winch gears 

g. mounting bolts 

h. electrical Ighting system 

inspect and acQust bunks and rollers including: 

a. checking boat hull to traiier clearance 

b. tightening ali bunk fasteners 

inspect dnjm brake and wheel system including: 

a. brakes 

b. drums 

c. Inings 

d. wheel cylnders/callpers 

e. master cylinder 

f. Ines/hoses 

g. control valves 

h. surge brakes 

(A) Competency: Service wheel bearings and seals 

Tasks: Explain terns and principles associated with wheel bearings and seals inckJdir^: 

a. confosk>n 

b. frictton 

c. lubrication 

Remove, inspect, pack/replace wheel bearings and seals 
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(A) Comptttncy: Install dash and bow acctssortss and conponsnts 

Tasks: Explain terms and prindples associated with Installing 

dash and bow accessories and oorrponents such as: 

a. arrangement of components 

b. electrtcaVelectronic concerns 

c. mechanics 

d. economics 
Install accessories such as: 

a. circuit breaker and ground bar system 

b. speedometer 

c. tachometer 

d. hom and hom button 

e. depth Indicator 

f. windshleU wiper 

g. njnning lights 

h. spotlight 
1. anchor 

j. voltmeter 

k. water pressure gauge 

I. trim gauge 
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IV 

Course 
Descriptions 



Course Descriptions 



These brief course descriptions provide a conceptual framewortc for the design and impiementolion of a 
balanced program in small engines and outboard marine mechanics. Teachers can use these descriptions 
to organize course offerings in smaH engines and outboard marine mechanics education. These descriptions 
are examples of content organization and are too brief for purposes of program approval. Local schools will 
need to provide more definition regarding the content of their courses than is reflected in these course 
descriptions. 



Course: Small Engines and CXriboard IMarine IMechanics I 
Length: One Year 
Grades: 9-12 

Small Engines and Outboard Marine iUlechanics I is a course which provides students with introductory 
experience and basic stdRs in small engine and marine technology. This first course includes an introduction 
to: laboratory safety and shop procedures, tools and equipment, fundamentals of internal combustion 
engines, employabilty skMs, engine design and stmcture, cooing and lubrication systems, fuel systems, 
electrical systems, exhaust and emissions, engine overiiaul/repe!r, troubleshooting and maintenance, power 
transmissions, brakes and safety, marine engine and boat rigging. 

Course: SmaH Engines and Outboard Marine Mechanics II 
Length: One Year 
Grades: 10-12 

Small Engines and Outboard Marine Mechanics II is a course wNch provides students wHh intennediate level 
sidllsinallunitstaughtintheintroduclorycourse. These units coven uboralory safety and shop procedures, 
tools and equipment, fundamentals of internal combustion engines, employabilty skills, engine design and 
stnicture, cooing and lubrication systems, fuel systems, electrica: systems, exhaust and emisstons, engine 
overhaul/repair, troubleshooting and maintenance, power transmissions, brakes and safety, marine engine 
and boat rigging. Only those students who have successfully completed Small Engines and Outboard Marine 
Mechanics I shouki be enrolled. 

Course: Smal Engines and Outboard Marine Mechanics III 
Length: One Year 
Grades: 11-12 

Small Engines and Outboard Marine Mechanics III provkies students with advanced level training in: 
laboratory safety and shop procedures, tools and equipment, fundamentals of internal combustfon engines, 
employabilty skills, engine design and stnicture, cooing and ii^)rication systems, fuel systems, electrical 
systems, exhaust and emisstons engine overhaul/repair, troubleshooting and maintenance, power transmis- 
sfons, brakes and safety, marine engine and boat rigging. Only those students who have successfully 
completed Small Engines and Outboard Marine Mechanics I and II shouki be enrolled. 




Course: Small Engines and Outboard Marine Mechanics IV 
Length: One Year 
Grades: 12 

Snfiall Engines and Outboard Marine Mechanics I Voovers allot the sidlis required forentry-level small engines 
and marine mechanics occupations. TWs is a course which provides students with mastery level sidlis in: 
laboratorysafety and shop procedures, tools and equipment, fundamentals of internal combustion engines, 
employabilty sidlis, engine design and structure, oodng and lubricalion systems, fuel systems, electrical 
systems, exhaust and emissions, engine overhaul/repair, troubleshooting and maintenance, powertransmis- 
sions, brakes and safety, marine engine and boat rigging. Only these students who have successhjily 
completed Small Engines and Outboard Marine Mechanics I, II, and III should be enrolled in this senior-level. 



ERIC 



52 

88 



Curriculum 
Analysis IMatrices 



Curriculum Analysis Matrices 



Identified Competencies by Course Offerings 

This competency checkist should be used by teachers in identifying' competencies to be included in specific 
classes in small engines and outboard marine mechanics education. This checklst is a curricuium analysis 
tool for use by teachers inassigning responsibilitiesforthe conpetencies of atotal small engines and outboard 
marine mechanics education program. 

All courses taught in the small engines and outboard marine mechanics education progtam are identified in 
thecolumRS at the top of the matrix. The indMdual competencies can be allocated to specific courses. One 
method for analyzing the competent Ist is to assign letters where the competency wiH be introduced (I), 
taught (T), or mastered (M) . Curriculum sequences can be organteed through this approach. 

To assist mechanics teachers to reinforce basic skills instmctton, corrpetendas have been cross-ref ereiy^ 
with the foltowing academic areas: 

MdXhiM) Science (S) 

Social Studies (SS) loinguage Arts (LA) 

This will assist bcal school districts in awarding cross-credH (academic credtt) for partkdpatton in vocattonal 
classes they deem appropriate. 

The foUowing checklsts are also cross-referenced with the Job Training Partnership Act pre-emptoyment 
competencies and studertt leadership competencies . The Job Training Partnership Act provides funds to train 
economically disadvantaged youth to enter and succeed in emptoymem. Each Prh^e Industry Council 
responsible for administering these funds adopted youth pre-employmeni competencies as one of the 
measures for positive temrtinaiion tor program participants. The other measures are attained through 
unsubsidteed emptoyment, or through another training program. 

The foHowing categories of work-related knowledge must be evaluated and measured in the course of a 
participant's enrollment in a JTPA program: 

1 . Pre-Emptoymem Competencies, which require the parbcipant to demonstrate the skills and 
knowledge necessary to klentlfy career objectives, seek and obtain emptoyment and understand job 
perfomnance. 

2. Work Maturity Competencies, which require the participant to demonstrate the abilty to apply skills in 
a training position. 

3. Educattonat Skills Competencies, which require t^G p^irticipant to demonstrate basic computatton and 
communicatton skills necessary to enter the labor market. 

4. Occupattonal Skills Competencies, which require the participant denrK>n8trate proficiency in thos^ 
skills necessary to maintain emptoyment in a specific occupation or occupational cluster. 

The pre-empk)yment and work maturity oonrpetendes have beenspedfically cross-referenced in this curricu- 
lum so that small engines and outboard marine mechanics instructors couki specify where these competen- 
cies are integrated into the curriculum. 



ss f!4 



student leadership programs are designed to be an irttegral part of the curriculum. The competencies are 
reinforced by student participation in approved student crganizaUons such as Vocational Industrial Clubs of 
America. The student leadership competencies have been crosenref erenced in this handbook to assist the 
small engines and outboard marine mechanics instnictor in klentlfying specifically where these competen- 
cies win be taught. 




Vocational biduttrial Clubs of America (VICA) 

Vocational industrial ClutM of Americs (VICA) is for 
students snrolled in secondary end posttecondary 
vocational courses in ffade, industrial, technical and 
^isalth aducation. 

Throug. plannsd dub activkist, VICA develops the 
Vhols' student, social and IsadsrshipsbiiMss 8i wel as 
vocational sidlis. The VICA motto is Trsparing for 
LsadsfshipinthsWcridolWoriL' VICA goals include: 

• Foster an understanding of ths mctions of labor 
and manaeement orgsnizalions and a rsoogniUon 
of their intsrdepsndencs. 

• Foster rsspsct for the dignity of wortc 

• Rslats school experiences to a young person's 
ssarch for meaning, identity end echievement. 

• Teech young people how to Rve end woric with 
otherB...to eccept end be aoospted. 

• Offer ectivkies thet complement oocupetionel 
slew development. 



• Create interest in and stimulate favorable 
community reeponse to trade, industriel, 
technical and heellh occupations education. 

• Promote high etandardt in wori( etiiics, 
craftsmanship, scholarship and safety. 

• He^studenU understand tiieir roles in e 
technological age. 

Alaslca Vl&\ chartsred In 1973, serves ebout 140 
member, m 10 chepteis. The national organization is 
located in Leesburg. Virginia. 







M 


Math 


S 




LA 


Languagt Arts 


SS 


Social StudlM 


• 


Pra-Employmtnt Compatanelat 


+ 


Studant Laadarthlp Compatandaa 
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Recommended 
Competencies 
by Course Offerings 

Competencies 


8 

H 


SmaN Engines and Outboard 


H 


^1 
m «fi 






Employabinty Skills 












• 

A + 


MakA carssr choiOBS 












LA * 

SS + 


€valuats jobs in the smaH engine and outboard marine rr;3Ghtnics industry 












' + 
LA 


Prepare a resume and Job applcatlon 












• + 

LA 


Write a oover letter 












' + 
lA 


Prepare for an interview 












• 

LA 


Follow up the interview 












• 


Dress approprii>*sly on the job 












• 


Manage personal responsibilities related to employment 












• 

s 


Maintain good health for eflecttve job perfonnance 












• 

•V 


Understand employee rights and responslbllties 












LA 


Deal eff ecUvely with customers 












' + 

1 A 

LA 


Attain work iTurturtty 












+ 

LA 


Solve problems 












• 


Demonstrate inWative and productivity 












• 


Be assertive 












• 

+ 


Be honest 












* 

+ 


Be rslable and dependable 












+ 


Maintain good personal relations 












LA 


Appiy reading and writing skills 












* + 

LA 


Follow verbal and written directtons 












LA 


Demonstrate on-the-job growth 
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Recommended 

Competencies 

by Course Offerings 

Competencies 


1 

8 


Smal Engines and Outboard 
Marina Mech«ik» II 


^1 

P 1 


Smal Engines and Oultioard 




• 

1 A 


Use proper Job resignation procedures 












• 

+ 


Use leadersNpiidlls 












LA 


Evaluate personal traits in relationship to enlrepreneurship 














LatM>rattwaartvAShflnPffwi^if>> 












LS — 

s 


Understand need for safety 












LA 

ss 


Understand the organization of the laborMory 












LA 

SS 


Use general safety procedures 












s 


Use chemicals safely 












LA 
c 


Use laboratory equipment safely 












LA 


Use tools safely 












SS 


Maintain a dean shop 












LA 

SS 


Follow OSHAp ^nes 












LA 

s 


Prevent work-related ir^ries 












LA 
S 


Perform general shop duties 












SA 
SS 


Perform service and business pnocedures 














Toolft and Eif ulpmAnt 












M 

S 


Use hand tools 












S 


Use power tools 












M 
S 


Operate oxy-acetyiene equipment 














Use fasteners, gaslcets. seaiants. and adhesives 












s 


Perform thread repair 














Use measuring devices 
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Recommended 
Competencies 
by Course Offerings 



1 



Competencies 



II 



M 



Apply mathematics and measurement fundamentals 



PundMiwntala of Internal eomhurtlon anpln— 



s" 
s" 
s" 
s" 

s" 



identify parts of smaN engine 



Understand engine dassHication and applcations 



Understand tite operation oi the internal combustion engine 



Understand the operation of ^maO dtesel engines 



Understand engine operating systems 



Understand engine measurement and perfonnance 



gnplna D— l^n and Strtiettim 



S 

s" 



Understand the operation of the piston, connecting rod, 
and erankghaft aagamblv 



Understand the operation of the valve train 



S 
S 



Understand the operation of the two-strolte induction system 



Understand the function of the cylinder block assembly 



(rmritnc ind L"*****^" fty^fn* 



s 
s 



Understand engine oooing systems 



Sen/ice air cooing systems 



Service liquid cooling systeins 



S 
S 



Inspect outboard water pumps 



Understand engine hibricatkm 



S 
S 



Service lubricating systems 



Sen^ oil InjectkMi systems 
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Recommended 
uom peiencies 
by Course Offerings 


fies and Outtx>ard 1 
ihanicsl 


nes and Outboard 
:h«ik»ll 




Smal Engines and Outboard 
Marine Mechanics IV 




Competencies 










s 


■Understand chassis lubrication and service 












s 


Understand fuel systems 












s • 


Understand caiburstor systems 












s 


Sen^ fuel systems 












s 


Service speed control devices 














Eleetrleal SytiM 












s 


Understand electricity and magnetism 












s 


Understand batteries 












s 


Sen^ batteries 












s 


Understand ciiarging systems 












s 


Sen^ ciiarging systems 












s 


Understand breaker Ignition systems 












s 


Sen^ breaker Ignition systems 












s 


Understand tlM soNd state Ignitton system 












s 


Service solid state Ignition systems 












s 


Understand starting systems 












s 


Sen^ starting systems 












s 


Service engine timing 


























s 


Understand exhaust systems 












s 


Understand safety and environmental concerns 












s 


Service exhaust systems 
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Recommended 

Competencies 

by Course Offerings 

Competencies 


s 

ll 


SmaN Engines and Oirtboard 1 
kflarine Mechanics II 1 


Si 


Smal Engines and Outboard 
Marine Mechanics IV 






gnqln# fX^arhmil/Bapalr 












s 


Undeistand tngine overhaul 












s 


Disassemble engine 












s 


Service a cylfKJer 












ki c 


Service the piston, rings, and connecting rod 












\/l s 


Service a cranlcshaft assembly 












LA 

M S 


Sen/ice a muW-piece cranlcshaft assembly 












JV 

M S 


Sen^ a valve assembly 












LA 
M S 


Reassemble the small engine 














TKMJblaahMtlna and Malntananea 












S 


Diagnose engine malfunctions 












S 


Sen^ engines that have been siAmerged 












S 


Tune*up smaU engines 












s 


Install and break-^n engine assembly 














EflSKiLiiiDamltiiQitt 












M 
S 


Understand transmissions 












M 
§ 


Sen/ice transmissions 












S 


Overhaul outboard lower units, propeller, and trim tabs 












LA 
S 


Sen/ice gear housing assembly components 
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Service drive shaft components 
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Sen/ice hydraulc bralces 
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by Course Offerings 
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Service DrDoeNers 
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Perform finish repair 
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Rig trailers 
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Service wheel bearings and seals 
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Install dash and bow accessories and components 
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Sample 
Skills Card 



Sample Skills Card 



This section of the guide provides teachers with an example of an instniment lor evaluaUng the effectiveness 
of instnjction. The skills record altows teachers to assess competency at four levels of profider^. Teachers 
are encouraged to constnjct their own skills pert onnance record using the competency Ists In ti iS curriculum 
section of this gukle. 

instructions for Use 

The 1st of vocational skills/traits was devetoped from a task analysis of a small engines and outtx>ard marine 
mechanics conrY)etency. 

1 intmductQiy Lwah Can do Simple parts Of task. NeedstobetoM/shownhowto 
do most of the task. Needs extremely ctose supervision. 

2 Minimum Lflvfti- Can do rnost parts Of the task Needs help only with rnost difficult parted 
Needs ctose supGfvisk>n. 

3 Ai/ftraiy» Laval! Can do all parts Of task. Needs only spot-check of completed work. 
Meets tocal demands for speed and accuracy. Needs moderate job entry superviston. 

4 Proficiencv Lavel! Can complete task quickly and accurately. Can direct others 
in how to do the task. Needs Ittle supennston. 

Diraetiona: The instmctor/emptoyer may write, date and Initial in appropriate square. 
Perform thread repair 

1 2 3 4 

Chase threads 



Extract t>roken fasteners 



Dril and tap holes 



(A) Repair damaged threads using a thread repair procedure 



Commanta: 



P3 

as 



VII 

Suggested 
Resources 



Suggested Resources 



This section identifies specific resources and sources for finding instnjdional materials and supples for small 
engines and outt>oard marine mectianics. 

The following source ists have t>een characterized by medUi type to facilitate teacher use: resource libraries, 
publishers of texts and instmctionai materials, state resources, associations, periodtoals, special books/ 
pamphlets, media, and materials suppiers. A comprehensive tools and equipment list is provided at the end 
of this section. 

The Alaska Department of Educatton has not formally reviewed nor approved all the resources Hsted in this 
section. Teachers are encouraged to preview materials before using them in the classroom. 



Resource UbnrlM 

Alaska Vocational Materials Library • Alaska Energy Education Series 

Office of AduR & Vocatfonal BkJcaUon • Appropriate Technotogy tor Alaskans 

Alaska State Department of Educatton • Basic SMHs For The Trades 

Box F • Choices & Chalenges: A Young Man's and Teen 

Juneau, AK 9981 1 Wbman's Journal for SeN-Awareness and 

(907) 465-2980 Personal Planning 

• Cooperative Educatton and On-The-Job 
TFflrining Handbook 

• Engine and Vehicle Mechanics Curriculum 

• Home^-Based Business Resources 

• Industrial Educatton Curriculum 

• Industrial Educatton Resources 

• Introductton to Marine Technotogy 

• Local Advisory Committee: Handbook for 
Vocattonal A dm inis tr ators 

• Pre-Emptoyment Competencies Resource 
Guide 

• Safely and School Shop Planning 

• Snowmolriie Repair 

• STARS: Secondary Training For Alaska 

• Vocattonal Educatton Administratton Handbook 



The Library maintains curricula for all vocattonal areas. Resou^re^ are toaned tor a 2 month review period. 
There are also many materials which may be purchased fromthe Ubrar/sspedalooliecHons. Some materials 
are available free of charge. 

The Library's catatog is computerized and may be operated on an Apple Computer using Appiewort^ 
software. The catatog may be obtained by sending five blank disks tor dupicatton or upon request. 

Alaska Career infonnatton System • Comprehensive career guidance system 

Offtoe of Adult and Vocattonal Btocatton devetoped by Alaskans and for Alaskans seeking 

Alaska Department of Educatton occupaUonal and educattonal opportunWes in 

Box F and out of Alaska. 
Juneau. AK 99811 
(907) 465-2960 



Alaska Health Sciences Ubrary • Journals and magazines in the area of job 

321 1 Provtoence Dr. safety and health 

Anchorage. AK 
(907) 786-1870 
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Alaska State Rim Library 
650 W International Airport Road 
Anchorage. AK 99518 
(907)561-1132 

Curriculum CoHedion 

Alaska Department of Educatton 

Office of Educalk>nal Program Support 

BoxF 

Juneau, AK 99811 
(907)465-2841 

Nortfiwestem Vocatkmal Curriculum 
Coordination Center 
St. Martin's CoHege 
Lacey.WA 98503 
(206)438-4456 

National Center for Research in 
Vocatkmal Education 
The Ohio State Univeridty 
1960 Kenny Road 
CokjmtMJS, OH 43210 



Publlshen 



Rims on smalt engines and marine mechanics 



Village Science: A Resource Handbook for 
Rural Alaskan Teachers 



10-8tate regional ibrary of vooUtonal 
materials. Can baaopessed through the Alaska 
Vocattonal Materials Lbrary. 



VocatkMial Education Curriculum Materials 
database of all 50 states. Can be accessed 
through the Alaska VocatkNiai Materials 
Library. 

Catalog of materials available on new 
technotogy in vocational-technical educatkm. 



American Technical Publshers, Inc. 
12235 South Laramie Ave. 
Alsip, IL 60658 

Bobbs-Menm Publshing Co. 
4300 W 62 St. 
P.O. Box 7080 
Indianapofe, IN 46206 

Briggs and Stratton Engine Corpor)i*!on 
2711 NortM3St. 
Miiwraukee, Wl 

Chilton Book Company 
Chilton Way 
Radnor, PA 19089 

Clymer PubHcalions 
P.O. Box 4520 
Arteta, OA 91333 

Dana Corporatton 
School Assistance 
Box 453 

Toledo, OH 43692 

Deere and Co. 
John Deere Road 
Mdne, IL 61265 
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Goodheart-Wlicox Co., Inc. 

123WTaftDr. 

South HoRand,IL 60473 

Qregg Divisk>n/McGraw-HIII Book Co. 
8171 Redwood Highway 
Novate, CA 94947 
(415) 897-5298 

Intertec Putilshing Corp 
Box 12901 

Overland Park, KS 66212 
(913) 888-4664 

Mitchelt Infomuttton Services. Inc. 
9889 Willow Creek Rd. 
Box 26260 

San Diego, CA 921 26 

National Textbook Company 
4255 W. Touhy Ave. 
Uncolnwood, IL 60646 

Prakken Put>icatk)ns 
P.O. Box 8623 
AnnArt)Or,MI 48107 

Prentk»-Hall Publshing Co. 
Educattonal Books Divisk>n 
Englewood CMfs, NJ 07632 
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Delmar Publshere 
2 Computer Dr. West 
Attumy, NY 12212 

Gtonooe Putslshing Co. 
Bermet and McKnight 
17337 Ventura Blvd. 
Encino,CA9l3l6 

JISTWorttt, Inc. 
150 East 14th Street 
IndianapoEs. IN 46202 

StalB R»80urce8 

Alaska Department of Labor 
Occupational Safety and Health 
3301 Eagle St. 
P.O. Box 7-022 
Anchcrage,AK 99501 

Alaska Vocattonal Technk:al Center 
Box 889 

Seward. AK 99664 

Curriculum Devetopment Unit 
Office of Vocational Educatton 
2024 Capital Plaza Tower 
Frankfort, KY 40601 
(502) 564-2890 

Curriculum Publcattons Clearinghouse 
western lllnois University 
Horrabin Han Y6 
Macomb, IL 61455 
(309) 298-1917 



District of Columbia Pubic Schools 
Diviston of Career Devek)pment Prof s 
Washington, DC 

Educattonal instnjcttonal Materials Center 
UrfverBity of Texas at Austin 
P.O. Box 7218 
Austin, TX 78713-7218 
(512)471-7716 

Ftorida Department of Adult and 
Vocattonai Educatton 
College of Educatton 
University of South Ftorida 
Tampa, FL 33620 



South-Westem Publshing Co. 
5101 Madison Rd. 
andnnaU, OH 45227 

Superintendent of Documerrts 
U.S. Government Printing Office 
Washington, D.C. 20402 

TAB Books 
POBOX40 

Blue RMge Summtt, PA 17214-9989 



ProvMes free informatton, training and 
inspecttons 



Orientattonto Mechanics 



Instnjcttonal nKKkiles on small engines 
and repair mechanics 



Mtorocomputer Applcattons in Vocattonal 
Education: Trades and industry 
Vocattonal-Techntoal Educatton Consortium 
of States (V-TECS) catatogs of perfonnance 
obiectives and curriculum gukies for 
sman engines and mechanics 

Competency-Based Curriculum on Small 
Engine Repi^r Grades 10-12 



Maintenance Equipment Mechanto 
Motorboat Mechanic 
Motorcycle Mechanto 



Ftorida Vocational Program Gutoe to Basto 
Marine Mechantos 
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instructional Materials 
industrial Education 
202-B SItyiand Blvd. 
Tuscaloosa, AL 35405 
(205) 759-5448 

instructional {Materials Litoratory 
10 industrial Education Building 
University of Mis80uri-Coiumt)ia 
Columbia, MO 65211 
(314) 882-2863 

Instnjctional miateriais Service 
Trade and industrial Education 
Texas A&IM University 
FE Box 2588 

CoUeoe Station, TX 77643-2586 
(409)845-6601 

The Media Center 

State Fair Comniunity College 

1906 Clarendon Rd. 

Sedaua, MO 65301 

(616)826-7100 

Mictiigan Vocational Education Resource 
Center 

133 Erickson Hall 
Michigan State University 
East Lansing, Ml 46824 
(517) 353-4397 

Mid-America Vocational Curriculum 
Consortium (MAVCC) 
ISOO W Seventh Ave. 
Stillwater, OK 74074 
(405) 377-2000 



Minnesota Curriculum Services Center 
3554 White Bear Ave. 
White Bear Lai(e, MN 55110 
(612) 770-3943 



Curriculum Standards lOr Small EngineTrade and 
Repair 



Diesel Repair 
Maintaining Small Engines 
Service and Repair of SmaH Engines 
SmaH Engines Series 



• Mechanics Series 



instmcUonal modules including student 
and teacher guides, slide-tape or video 
presentations on mechanics 



Sman Engine Repair and Related Equipment 
Repair Competencies and Taslcs 



Chain Saw Repair 

Comprehensive Small Engine Repair 
Diesel Mechanics Series 
Motorcycle Repair 
Outt)oard Power Equipment Repair 
Outboard Repair 
Parts Spedaist 
Small Engine Series 
Snowmot)ile Repair 

A Course on Alcohol Fuels 
Marine Tasic List 

SmaN Engines Marine Terminal Perfonnance 
Objectives 

Small Engines Tasic List 

Teaching Aids and Competency-Based Education 
Modules 



Occupational Curriculum Laboratory 
East Texas State University 
Commerce, TX 75428 
(214) 886-5624 



General Mechanical Repair 
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Oregon Career Development Consortium 
MaricMi Education Servfcc District 
651 High St. NESune4 
Saiem. OR 97301 
(503) 378-7470 

South Carolna Departmem of Education 
Colurrtbia, SC 29201 

Superintendent of Pubic Instniction 
OMce of Trade, industrial, Technical snd 
Health Occupations 

Division of Vocational/Technical Education 
Old Capitol building, IMS FGl 1 1 
Olynipia,WA 
(206) 753-5675 

Vocaticnal Curriculum Developmeni and 
Center 

P.O. nox 1159 

Natchitoches, LA 71458-1 159 
(318) 352-5348 

Vocationat Instructional Materials i.aboratory 
1885 Neil Avenue Room 112 
The Ohio State University 
ColunrtHJS, OH 43210 

Vocational Studtos Center 
University of Wisconsin44adison 
Publcations Unit 

265 Educational Sciences Building 
1025 VV. Johnson Street 
IMadteon, Wl 53706 



• Basic SIdlis in Vocational Education: Computer 
SIdlis, luiathematics, Reading, Spealdng/ 
Ustening, Writing 



• Small Engine Repair Course Competencies 



• Job Standards for Air Cooled Gasolne Engine 
Repair 



• SmaU Engine Mechanics and Marine 
Operations 



Tasic Analysis for Small Engine Mechante 



Small Business and Entrepreneurship Series 



Associations 



American Association for Vocational 
Inatnictional Materials (AAVIM) 
120 Driftmeir Engineering Center 
Athens^ OA 30602 
(404) 542-2586 



Assisting Students in improving Their Basic 
SIdlis 

ATV Maintenance Manual 

Care and Operation of Small Gasofine Engines 

Diesel Engine Repair 

Developing Shop Safety 

Electric Motors 

Fuels and Lubricants 

Inboard Engines and Drives I, II 

Inboard/Outboard Senrice 

Outboard Motor Flat Rate Manual 

Outboard Motor SetytoB Manual I, II 

Small Air Cooled Engines Service Manual 

Sman Diesel Engines Sen^ Manual 

SmaU Engine Flat Rate Manual 

Sman Qas Engine Part Identification 

Small Engines Maintenance and Repair 

Snown(K>bile Senrice Manual 

Snowthrovver Service Martial 
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American Gear Manufacturers Association 
1500 King St.. Suite 201 
Alexandria, VA 22314 
(703)684-0211 

Anterican National Standards Institute 
1430 Broadway 
NewYoil(,NY 10018 
(212) 354-3300 

American Petroleum Institute 
1220LSt. NW 
Washington, DC 20005 

American Society of Lorixication Engineers 
838 Busse Higtiway 
Puik Ridge, IL 60068 
(312) 825-5536 

American Society for Testing and Materials 
655 15 St. NW 
Washington, DC 20005 
(202) 639-4025 

American Tec^nical Society 
848 E 58th St. 
Chicago, IL 60637 

American Vocationai Association (AVA) 
1410 King St. 
Alexandria, VA 22314 

Boating Industry Assodatir" 
333 North Michi&~n Ave 
Chicago, IL 60601 

Engine Service Association, Inc. 
710N PiankinlonAve. 
Miiwauitee, Wl 53202 
(414) 271-2263 

Instrument Society of America 
P.O. Box 12277 

Research Triangle Paik. NC 27709 
(919) 549-8411 

National Marine Manufacturers Association 
Boating Industry Association 
401 N. Michigan Ave. 
Chicago, IL 60611 
(312) 836-4747 

National Occupatlonal Testing Institute 
318 Johnson Hall 
Ferris State College 
Big Rapids, Ml 49302 
(616) 796-4695 
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• ACiMA Standards 

• Monthly News Digest 



• Catalog of Standards 



• How To Sen Motor Oil 

• Motor Oil Guide 



• Lubrication Engineering 

• ASLE Transactions 



• Boole of ASTM Standards 

• Standardteation News 



• Fuel and Ignition Systems 



• Catalog of resources for vocational educators 



• Marine Service Manual of Recorrtmended 
Practices 



• Provide vocational education services for 
those Involved In sales and sen^ of Internal 
comtxjstion engines and engine powered 
equipment 

• Put)ications and Training Aids Catalog 



• Putjishes t)ooklets on marinas, statistics, 
boating writer's information guide, boating 
laws and a film directory 



• Small Engines Performance Test 
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Society of Automotive Engineers 
400 Commonwealth Dr. 

• Warrendale, FA 15096 
(412)776-4841 



• Air Cleaner Test Code 

• Combustion Chamber Deposition and Power 
Loss 

• Engine Vamish and Sludge 

• Factors Affecting Piston Ring Ue 

• (Handbook of Standards 

• SAE Quarterly Transactions 

• The Where and Why of Engine Reports 



Tune-Up Manufacturers Institute • Tune-Up Manual 

222 Cedar Lane 
Teaneck, NJ 07666 
(201)836-9500 



Vocattonal Industrial Ciubs of America 
(VICA) 

P.O. Box 3000 
Leesburg,VA 22075 



• AdvisorQuMe* 

• Natk>nal Leadership Handbook 



PBriodlcals 



American Industrial Arts Association 
1914 Associatton Dr. 
Reston,VA 22091 



• The Technotogy Teacher 



American Vocattonal Assodatton 
1410 King St. 
Alexandria, VA 22314 

Fawcett Publcations 
1515 Broadway 
New York, NY 10036 



• Vocational Educatton Journal 



Mechanix Illustrated 



National Assodatton of Trade and Technical • Career Training Joumal 
Schools 

2251 Wisconsin Avenue NW Suite 200 
Washington, DC 20087 

Peterson PubNsMng Co. • Motor Trend 

8490 Sunset Bh^. 
Los Angeles, CA 90069 

Prakken Publcations • School Shop 

P.O. Box 8623 
Ann Arbor, Ml 48107 



Special Books/Pamphlets 



Annerican Honda Motor Company, Inc. 
POBox50 

100 W. AtondraBlvd. 
Qardeno, CA 90247-0805 



Educattonal materials (audiovisual) 

Pertodicais 

Shop Manuals 



Champion Spark Pkig Co. 
900 Upton Ave. 
Toledo, OH 4J661 
(419)535-2567 
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Chry8l«r Motors Corporation • Cartwretion Facts and Fundamentals 

Service Training • Carturetion Fundamentals 

26001 Lawrence Ave. • Mechanical infomfiation 

Center Une, Ml 48015 

Clymer Put)ications • Clymer's Honda ATC Repair Manuals 

12860 Muscatine St 
P.O. Box 20 
Arleta,CA 91331 



Cooperative Extension Sendee • Small Engine Storage 

University of Aiaslca 

WWB-6 Bunnell Building 

303 Tanana Dr. 

Fairbaril(s,AK 99701 

(907) 479-7268 



Ford Motor Co. • Service Training Aids Catalog 

3000 .'»chaefer Rd. 
Dearfcom, Ml 48121 



General Motors Corporation • The ABC of Hand Tools 

Put>lc Relations Staff 
General Motors BIdg. 
Detroit, Ml 48202 

Howard Sams, Inc. • OutboanJ Motors and Boating 

4300 W 62nd St. • Small QasoHne Engines 

P.O. Box 7080 * Small Gasoline Engine Repainnan 

Indianapols, IN 46206 

HP Books • How to Rebuild Engines tx>ol(s 

PC Box 5367 
Tucson, AZ 85703 
(602) 888-2150 



National institute for Occupational • Research and technical assistance, infomfiation 

Safety and IHealth and pubications for all areas of job safety and 

Regional Office health 
321 Second Ave. 
Seattle, WA 
(206) 442-0530 



National Safety Council • Accident Prevention Program tor School Shops 

444 North Michigan Ave. • SafeWortier 

Chicago, IL 60611 
(312) 527-4800 

Pathfinder Pubications, Inc. • The incredible Illustrated Tool Book 

108 Moss Ave. 
Boston, MA 021 23 

Quaker State Oil Refining Corp. • Motor Oils and Engine ijjbrication 

255 Elm St. 

Oil City, PA 16301 

(814) 676-7676 
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S-A Design Books 

515 West Umbei1,BldgE 

Biea. CA 92621 


• Bolt-On Pertonnance 

• Fold Perfonnance 

• Holiey Carburetors 

• Mopar PerionTuince 

• Perfonnance with Economy 

• Superpower 


Tecumseh Products Co. 
Ottawa and Patterson Streets 
Tecumseh. Ml 49286 
(517)423-8411 


• Four Strolw Cycle Engine Mechanic's Handbool( 

• Mechanics Handbooic: UghtandMedum 
Frames 


Theodore Audel and Co. 
4300 W 62nd St. 
Indianapols, IN 46268 


• Audel's Outboard Motors and Boating 


Media 




BergwaH Productions, Inc. 
1 06 Charles Lindbergh Blvd. 
Uniondale. NY 11553 


MeridUin Education Corporation 
608 E. Locust St. 
Bloomington.lL 61701 
(309) 827-5455 


Career Aids, Inc. 
20417 Nordhoff St. Dept. D5 
Chat8worth.CA9l311 
(818) 341-6200 


National Audovisua! Center 
8700 Edgeworth Dr. 
Capitol Heights, MD 20743 
(301) 763-1896 


Color Rim Corporation 
Video Division 
770 Connecticut Ave. 
Non(vall(.CT 06854 
(203)886-2711 


National innovative Media Co. 
Route #2 Box 301 B 
Calhoun. KY 42327 
(502) 273-5050 


Dana Corporation 
Educational Assistance 
P.O. 80x453 
Toledo, OH 43692 


Nationwide Computer and Video 
P.O. Box 61 E 
Monisvilie, PA 19087 
(215) 295-0055 


DCA Educational Products 
4685 Stenton Ave. 
Philadelphia, PA 19144 


Pictures, Inc. 
811 W. 8th Ave. 
Anchorage, AK 99501 
(907) 279-1515 


DRW Educational Systems 
PO Box 2941 

Costa Mesa, CA 92628-2941 


Teaching Aids, Inc. 

P.O. Box 1798 

Costa Mesa, CA 92628-0798 


Education Associates, Inc. 
P.O. Box Y 
Franlcfort,!^" *0602 


Technovate, Inc. 
910 SW 12th Ave. 
Pompano Beach, FL 33060 


Ford Service Division 
3000 Schaefer Rd. 
Deart)om, Ml 48121 


TPC Training Systems 
P.O. Box 1030 
Banington, IL 60010 
(312) 381-7015 
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Guidance Associates 
90 South Bedford Road 
MtKiSCO.NY 10549 
(914)666^100 

Hobar Publications 
1234 Tiller 1^ 
St. Paul, MN55112 
(612) 633-3170 



Materials Suppliers 

Allen Test Products Division 
2101 N Pitcher St. 
Kalamazoo, W 49007 

Ammco Tools, inc. 

Wadcer Park 

North Chicago, IL 60064 

Bacharach, Inc. 
625 Alpha Dr. 
Pittsburgh, PA 15238 

Bob Kerr's miarine Tool Co. 

P.O. Box 1135 

Winter Garden, FL 32787 

Brodhead-Garrett Co. 
4560 E71stSt 
Cleveland, OH 44105 
(800) 321-6730 

Clayton Associates, Inc. 
P.O. Box 589 
Fanmingdale, NJ 07727 

Deere and Co. 
John Deere Road 
Molne, 161 265 

Eagle Manufacturing Co. 
24th and Charles St. 
Wellsburg,WV 26070 

PMC Corporation 

Auto Service Equipnient Division 

Industrial Part( 

Conway, AR 72032 

Ken Cook Education Systems 
12855 West Silver Spring Dr. 
Butler, Wl 53007 



U.S. Environmental Protection Agency 
TSCA Assistance Office TS-799 
401 M St. SW 
Washington, DC 20460 
(202) 554-1404 

Vocational iwedia Associates 
Prentioe-Hali miedia 
Box 1050 

Mt.Ki800, NY 10549 



lylac Tools, inc. 
P.O. Box 370 

Washington Court House, OH 43160 

H/lilier Special Tools 
32615 Park Lane 
Garden City, mil 48135 

Nilfiskof Amertea 

300 Technotogy Dr. 
HHaivem, PA 19355 

Paxton/Pattersor. 
5719 W 65th St 
Chk:ago, IL 60638 

Rotary Uft 

A Dover industries Company 
P.O. Box 30205, Airport Station 
iylemphis, TN 38130 

Satoo, Division of Satertee 
924 S 19th Ave. 
Minneapols, MN 55404 

Sears Contract Sales 
Sears Roebuck and Co. 
19th FHoor, Sears Tower 
Chtoago, 160684 

Snap On Tools 
Industrial Sales 
3300 Knik Ave. 
Anchorage, AK 

S-T Industries, Inc. 

301 Armstrong Blvd. 
St. James, miN 56061 

Sun Electric Corp. 
One Sun Parkway 
Crystal Lake, 1 60014 
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Kleer-Fk) Co. 

15151 Technology Drive 

Eden Prairie, MN 55344 

Northwest Sales Group 
5718 1st Ave. S. 
Seattle, WA 98108 
(206)762-5111 



Wear Corporation 
PO Box 80312 
Seattle, WA 98108 

ZEP Manufacturing Co. 
184l7Ca8cadeAve. S. 
Seattle, WA 98188 
(206) 248-1900 



Zip-Penn 

3633 Seaport Blvd 
P.O. Box 15129 
Sacrannento, CA 95851 
(916)372-7410 



Tools and Equipment List 



The following details tools and equipnient used by small engine and outboard marine nnechanics. This 
list is not inclusive. 
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1 Piston Groove Cleaner 
1 Piston Ring Compressor 

1 Ridge Reamer 

2 Piston Ring Expanders 

1 Valve Spring Compressor 
1 Valve Refadng Lathe 
1 Cylnder Gauge 

1 Valve Seat Grinding Set 

2 CyRnder Hones 

1 Telescope Gauge Set 
Machinists RIes 
1 Micrometer Set 
1 Spart( Plug Tap Set 
1 Tachometer 

1 Ignition Analyzer and CAP Disc. Adapter 

2 Strap Wrenches 

2 Hex Key Wrench Sets 

1 Retaining Ring Plier Set 

2 Putty Knives 

4 Adjustable Wrenches (2 ea, 6". 101 

2 Torque Wrenches 

2 Pipe Wrenches 10" 

1 Rod ARgnment Tester 

1 Neway Valve Set Cutter Set 

1 Grease Gun 

2 Oilers 

1 Ball Pein Hammer 12 oz. 

1 Brass Hammer 

1 Rubber Mallet 

1 Soft Face Hammer 16 oz. 

1 Brush (For Parts Cleaning) 

2 Wire Brushes 



Master Timing Set 
Visual Tinfing Tester 
Disc Bralce Indtoator Set 
Scribers 

Compression Tester Gauge 

Ignition Point Fles 

Metric DriU Bit Set, 19 pieces 

1 Crank Case Vacuum Tester 

1 3^** Sq. Drive Socket Set Std. 20 pieces 

1 Comb Box/Open End Wrench Set 12 pieces 

1 Open End Wrench Set, 7 pieces 
10 Offset Box Wrenches 

10 12 pt. Box Wrenches 

1 0 Open End Wrenches 

19 Comb. Box & Open End Wrenches 

11 1/4** Sq. Drive Sockets 

3 Ratchets 

2 Hinge Handles for Ratchet 
8 Extenstons for Ratchet 

2 Universal Joints for Ratchet 
Safety Glasses 
1 Sparic Plug Socket 
153/8** Drive Sockets 
7 3/8** Drive Univ. Joint Sockets 
1 4oz. Ball Pein Hammer 
1 8 oz. Ban Pein Hammer 
1 U ' "ersal Gauge 
1 Feeier Gauge 

1 Comb. Ignition & Sparic Plug Gauge 
12 Asst. Wrenches and Snips 
1 Set Ball Hone 

1 Tap and Die Set Metric Standard 
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1 Soldering Qun 
1 Spark Plug Gauge Set 
1 Flaring Tool 
1 Tubing CuHer 
1 Thread Repair Kit 
Battery Plyers 

32 Assorted Screwdrivers with Key Rings 

1 Puller Set wtth Attachnnenls 

1 Battery Hydronneter 

Belt Tension Gauge 

Bralce Spoon 

Battery Post Cleaner 

Creeper 

Files -10" Coarse, 6" Rne 
Mechanics Steel Ruler 
1/4" and 1/8" pin punch 
3" center punch 

Screw Pitch Gauge - N.F.. N.C., Metric 
Spark -Plug Wire Remover 
Thread Chaser Set 
Tool Box 



Tubing Wrenches 

Vernier Calper 

Hacksaws 

Tone Screwdrivers 

1 Tube Bender 

18 Assorted Piers 

1 Pun^ and Chisel Set (44 pieces) 

1 Complete Socket Set (122 pieces)l/r 

1 Adv. Reamer Set 3«* to 1 5/16" 

Battery Nut Piers 

Battery Terminal Clamp PuHer 

Blow Gun — Rubber Tip (OSHA approved) 

RHer Wrench - Oil and Gas 

Magnetic Pickup Tool 

Oil Can*PumpType 

3/8* taper punch 

Scraper- 1 l/Twide 

Screw Starter * Standard and PhilBps 

Tape Measure 

Tire Pressure Gauge 

Wire Brush 



Special Pnuipment 

1 Valve Grinder 

2 Small Engine Test Stands 
2 Outboard Motor Stands 

1 Battery Charger 
1 Outboard Test Tank 
1 ACTYTorchSet 
1 Drill Press 
1 Machinists Vtee 
1 Bench Grinder 

1 1/2" Variable Speed DriH Motor 

1 3/8" Drill Motor 

1 1/rimpact Wrench 

1 Hydrauic Press (Artx>r Press) 

1 Parts Cleaning Tank 

1 Steam or Detergent Cleaner 



ERIC 
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